for any closed submodule A, and a complement B of A, in M R . Such annihilator condition has a direct connection with the CS-condition for M R . We make use of this to give a new characterization of CS-modules. Bimodules S M R for which r M l S (A) = A (for every closed submodule A of M R ) are also dealt with. Such modules are called W * -modules. We give the extra added annihilator conditions to W * -modules to be equivalent to the continuous (quasicontinuous) modules.
Introduction. Let R and S be rings and let S M R be a bimodule. For any X ≤ M and T ≤ S, write l S (X)
Camillo et al. [1] have dealt with Ikeda-Nakayama rings that are related to continuous and quasicontinuous rings.
For a bimodule S M R , Wisbauer et al. [4] have studied the annihilator condition l S (A ∩ B) = l S (A) + l S (B) for any submodules A and B of M R , and the condition S = l S (A) + l S (B) for any submodules A and B of M R with A ∩ B = 0. Consequently, they obtained new characterizations of quasicontinuous modules. We adapt their ideas here to study a variation of the above annihilator condition which is connected to CS-modules, and obtain a new characterization of CS-modules in Section 2.
In Section 3, we study the bimodules S M R which satisfy the following condition:
( In Section 4, we discuss the equivalence between W * -modules and continuous (quasicontinuous) modules over an arbitrary ring S. Then we draw the consequences when S is the endomorphism ring of M R .
CS-modules and annihilator conditions.
The proofs of the lemmas and propositions, presented in this section, are adaptations of the arguments in [4] . 
. (v) , and this gives that
Therefore A is a summand of M R . (1) M R is CS and for any
can be extended by λ(s), for some s ∈ S.
Since S M is faithful, it follows that s is an idempotent in S. Now we have
Similarly, l S (B) = S S , where B =:
,
. The argument of the proof of Lemma 2.1 shows that
(by considering s the homomorphism given by left multiplication by s) and
(2)⇒(3). From the argument in the proof of Lemma 2.1, ( 
3. Condition (1.1) and its generalizations. The next lemma is clear. 
Proposition 3.4. Let S M R be a bimodule which satisfies condition (1.1). Then A = r M l S (A) for all closed submodules A of M R .

Proof. Let
), we have S = l S (A) + l S (C) ⊆ l S (A) + l S (B), so S = l S (A) + l S (B). Since l S (A) = l S r M l S (A) ≤ l S (B), it follows that S = l S (B) and hence B = 0. This shows that A ≤ e r M l S (A). Since A is a closed submodule of M R , we have A = r M l S (A).
A 
Proof. (1)⇒(2). This implication is obvious. (2)⇒(1). Let A be a submodule of M R and C a maximal essential extension of A in M R . We have by (2) that A ≤ e C = r M l S (C). Since r M l S (A) ≤ r M l S (C), we have A ≤ e r M l S (A).
Proposition 3.6. If S M R is a W * -module, then r M (T ) = 0, or r M (T ) is uniform for every maximal left ideal T of S.
Proof. Let T be a maximal left ideal of S. Since T ⊆ l S r M (T ), we have either l S r M (T ) = T or l S r M (T ) = S. If l S r M (T ) = S, then r M (T ) = 0. If l S r M (T ) = T , let N be a nonzero submodule of r M (T ). Then T = l S r M (T ) ⊆ l S (N) ⊆ S, and the maximality of T yields T = l S (N). It follows that r M (T ) = r M l S (N)
.
Proof. (1)⇒(2). Let A and B be two relative complements in M R . Then by (1), S = l S (0) = l S (A ∩ B) = l S (r M l S (A) ∩ r M l S (B)) = l S r M (l S (A) + l S (B)) = l S (A) + l S (B).
Therefore M has condition (1.1).
(2)⇒(1). This implication is obvious.
The relation between W * -modules and (quasi-) continuous modules.
The following is an immediate consequence of Proposition 3.8. 
due to the assumption and since SY 1 +SY 2 is finitely generated). Proof. Let A be a closed submodule of M R . Then by CS, there exists
The following corollary is an immediate consequence of Lemmas 4.4 and 4.5. 
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